WHAT IS CLAIMED IS: 



1. Clvimeric DNA encoding a membrane bound protein 

comprising \in reading frame: 

DNA encoding a signal sequence; 
5 DNA encoding a non-MHC restricted extracellular 

binding domain\of a surface membrane protein that binds 
specifically t6 at least one ligand, wherein said 
ligand is a protein; 

DNA encodiiig a transmembrane domain; and 
10 DNA encoding a cytoplasmic signal-transducing 

domain of a protei\i that activates an intracellular 
messenger system, 

wherein said extracellular domain and 
cytoplasmic domain ar4 not naturally joined together 
15 and said cytoplasmic dof&ain is not naturally joined to 
an extracellular ligand-binding domain, and when said 
chimeric DNA is expressed\as a membrane bound protein 
in a selected host cell una^eg/conditions suitable for 
expression, said chimeric D^^lnitiates signalling in 
20 said host cell. 
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2, DNA according to Claim 1, wherein said 

cytoplasmic domain is selected """from the group 
consisting of the CD3 zeta chain A the CD3 eta chain, 
the CD3 gamma chain, the CD3 delVa chain, the CD3 
epsilon chain, the gamma chain of a \c receptor and a 
tyrosine kinase . 



3. DNA according to Claim 2, \ wherein the 

cytoplasmic domain is the gamma chain pf the FceRl 
receptor . 

30 4, DNA according to Claim 1 wheitein said 

extracellular binding domain is the Heavy chain of an 
immunoglobulin, by itself or in conjunctiorA with a 
light chain, or truncated portions of said heavy chain 
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and/or \said light chain containing ligand binding 
activity\ 

5. DNA\ according to Claim \^ wherein said 

extracellular domain is CD8 . 



6. DNA according to Claim 1 

extracellular Aomain is CD4 . 



wherein said 



7. DNA accqrding to Claim lj wherein said 

extracellular domain is a single-chain antibody, or 
portion thereof. 

10 8. DNA accordingVto claim ^ 9 wherein said single- 

chain antibody recognizees an antigen selected from the 
group consisting of v\ral antigens and tumor cell 
associated antigens , 

9. DNA according to c^a^m wherein said single- 
15 chain antibody is specific for the HIV env 

glycoprotein . 

10. DNA according to claim 9 \rtiere said cytoplasmic 
domain is zeta. 

11. DNA according to Claim \L # wherein said 
20 transmembrane domain is naturally^ joined to said 

extracellular domain . 

12. DNA according to Claim 1, \wherein said 
transmembrane domain is naturally joined to said 
cytoplasmic domain . 



25 13. An expression cassette comprising a 

transcriptional initiation region, DNA according to 
Claim 1 under the transcriptional control \f said 
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transcriptional initiation region, 
transcriptional termination region. 



and 



14. An ^expression cassette according to Claim 11, 
wherein saM transcriptional initiation region is 
functional iiV a mammalian host. 

15. A retroviral RNA or DNA construct comprising an 
expression cassente according to Claim 14. 



16, 



A cell comprising DNA according to Claim 1. 
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17. A cell accorcMng to Claim 16^, wherein said 

cytoplasmic domain is \he CD3 zeta chain. 
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18. A cell according \ to Claim 17, wherein said 

extracellular domain is \ the heavy chain of an 
immunoglobulin, by itself brOin conjunction with a 
light chain, or truncated pofcpions of said heavy chain 
and/or said light chain containing ligand binding 
activity. 



19. A cell according to Cla^im 17 wherein said 

extracellular domain is CD8 . 
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20. A cell according to Claim 

extracellular domain is CD4 . 



wherein said 



21. A cell according to Claim 16^\ wherein said 

transcriptional initiation region is functional in a 
mammalian cell and said cell is a mammalie\n cell 
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22. A cell according to Claim 21, 

mammalian cell is a human cell. 



wherein said 



23. A cell according to claim 16 wherein sa:kl cell 

is a hematopoietic stem cell. \ 
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24. \A chimeric protein comprising in the N-terminal 
to C-terminal direction: 

a \ non-MHC restricted extracellular binding 
domain of \ a surface membrane protein that binds 
5 specif icallyVto at last one ligand; 

a transmembrane domain; and 

a cytoplasmic signal-transducing domain of a 
protein that activates an intracellular messenger 
system, \ 

10 wherein sJiid extracellular domain and 

cytoplasmic domain a*re not naturally joined together, 
and said cytoplasmicXdomain is not naturally joined 
together to an extracellular ligand-binding domain, and 
when said chimeric DNA isVexpressed as a membrane bound 

15 protein in a selected Hp§^ cell under conditions 
suitable for expression ,vL3aid protein initiates 
signalling in said host cell\ 

25. A protein according to (Slaim 24, wherein said 
cytoplasmic domain is selected from the group 

20 consisting of the CD3 zeta chain A the CD3 eta chain, 
the CD3 gamma chain, the CD3 del\a chain, the CD3 
epsilon chain, the gamma chain of a Ffc receptor, and a 
tyrosine kinase. \ 

26. A protein according to Claim 2 5, \ wherein the 
25 cytoplasmic domain is the gamma chain oV the FceRl 

receptor. \ 

27. A protein according to Claim 24 wherein said 
extracellular binding domain is the heavy chawi of an 
immunoglobulin, by itself or in conjunction with a 

30 light chain, or truncated portions of said heavy >chain 
and/or light chain containing ligand binding activYty. 
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28. '\A protein according to claim 27 wherein said 
extracellular binding domain is a single-chain 
antibody \ or portion thereof. 

29. A protein according to Claim 24 wherein said 
extracellular domain is CDS 

30. A protein according to Claim 24 wherein said 
extracellular domain is CD4 . 

31. A mammalian cell comprising as a surface 
membrane proteinAa protein according to Claim 24. 

10 32. The mammalian cell of claim 31 wherein said cell 

is a hematopoietic suem cell 

33. A mammalian cel3\according to Claim 31, wherein 

said extracellular domaiK is bound to a second protein 
to define a binding site. 

15 34. A mammalian cell comprising as a surface 

membrane protein, a protein \according to Claim 27 , 
wherein said cell is a cytotoxic T lymphocyte. 
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35. A mammalian cell comprising as a surface 

membrane protein, a protein according to Claim 30, 
wherein said cell is a cytotoxic T uymphocyte . 



36. A mammalian cell comprising\ as a surface 

membrane protein, a protein according to Claim 27 
wherein said cell is substantially fr^e of surface 
expression of at least one of Class I or Slass II MHC , 



25 37. A mammalian cell comprising as \a surface 

membrane protein, a protein according to Qllaim 30, 
wherein said cell is substantially free of \ surf ace 
expression of at least one of Class I or Class ul MHC. 
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A method for activating cells by means of a 



secondary messenger pathw; 

contacting cells 



y, said method comprising: 
comprising as a surface 



membrane protein, the protein of claim 24 with a ligand 
which binds to said extracellular binding domain and 
transduces a signal to sail cytoplasmic domain, 

whereby said secondary messenger pathway is 
activated . 
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effector cells for killing 



A method for producing a source of cytotoxic 



2ells infected with virus or 



cells expressing tumor ant;. gens comprising introducing 



the DNA sequence of claim 1 



into cells to form modified 



cells expressing said sequence and transplanting said 
modified cells into a mammal. 



40. The method of claiir 

hematopoietic stem cells 



39 wherein said cells are 



41. The method of I claim J^S— wherein said 

extracellular domain is JCD4, and said cytoplasmic 
domain is zeta. 



2 0 42. The method of 

extracellular domain is 
said cytoplasmic domain ij 




wherein said 
ain antibody, and 



43. The method of claim 42 wherein said single-chain 

antibody is specific for HIV env glycoprotein. 
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The method of clapLm 40 wherein said modified 



hematopoietic stem cells are transplanted by bone 
marrow transplantation into said mammal. 

45. The method of claim 40 wherein said DNA sequence 

further comprises a genetic marker for determining the 
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amount of modified hematopoietic stem cells present in 
the mammal after transplantation. 
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46. A method for treating disease associated with 
cells infected with vires or tumor cells in a mammal, 
comprising introducing the DNA of claim 1 into cells to 
form modified cells expressing said sequence and 
transplanting said modified cells into a mammal to kill 
said infected or tumor cells. 

47. The method of cldtim 43 wherein said cells are 
hematopoietic stem cells, 



4 8 . The method of c 

hematopoietic stem eel 
marrow transplantation i 



liaim 44 wherein said modified 
s are^ transplanted by bone 
nto said mammal. 



49. The method of cla 

further comprises a ge 
further comprises the st 
modified hematopoietic 
after transplantation . 



i|m 4 4 wherein said DNA sequence 
etic marker and said method 
p of determining the amount of 
cells present in the mammal 



treat 



rus 



tie 



50 . A method for 

cells infected with vi 
comprising introducing 
form modified cells e 
transplanting said modif 
said cells infected with 



51. The method of cla 

antibody is reactive wi 



52. The method of eld 

domain is zeta. 




mg fdia^aseyassociated with 
or Itui^or cells in a mammal, 
DN&sfif claim 8 into cells to 
<presfeing said sequence and 
ed cells into a mammal to kill 
virus or tumor cells. 



im 50 wherein said single-chain 
1:h HIV. 



im 51 wherein said cytoplasmic 



V 
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53 • The method of c 

T cells. 



54 . The method of cl 

hematopoietic stem cells 




wherein said cells are 



wherein said cells are 



55, The DNA of c^aim J^wherein said extracellular 

binding domain comprises a cell surface receptor joined 
to a portion of an immuHotfiobulin , 
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56* The DNA of claim 5^ wherein said cell surface 

receptor is selected from"t^e group consisting of CD4 
and CD8 and said portion of ^n immunoglobulin is the 
heavy or light chain of an imminoglobulin . 





Co 
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